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CLAIMS 



[Claim(s)] 

[Claim 1] The compression ratio control means which carries out adjustable control of the 
engine compression ratio, and the ignition timing control means which controls ignition 
timing, In the jump-spark'ignition type internal combustion engine having a means to 
detect an engine rotational frequency and a load, a means to detect an engine's standby, 
and the exhaust air purification catalyst prepared in the exhaust air system While 
controlling the above-mentioned engine compression ratio corresponding to the engine 
rotational frequency and load which were detected, and standby, at the time of an engine 
cold machine The control unit of the internal combustion engine characterized by carrying 
out the lag of the ignition timing sharply from a MBT point, and setting up a compression 
ratio highly as compared with the time of warming up of the same rotational frequency and 
a load. 

[Claim 2] The above-mentioned compression ratio control means is the control unit of the 
internal combustion engine according to claim 1 characterized by being constituted so that 
the reciprocating motion of the piston to rotation of a crankshaft may serve as a stroke 
property near simple -harmonic- motion movement. 

[Claim 3] the lift and actuation angle of an inlet valve " coincidence and continuous 
expansion and contraction - the control unit of the internal combustion engine according 
to claim 1 or 2 characterized by controlling at the time of an engine cold machine so that 
the lift and actuation angle of an inlet valve serve as smallness while having further 
controllable lift and actuation angle adjustable device and controlling continuously the lift 
and actuation angle of an inlet valve corresponding to an engine rotational frequency and a 
load. 

[Claim 4] the lift of an inlet valve the phase adjustable device which the phase of a 
central angle is made to **** - further - having - the time of an engine cold machine - the 
lift of the above-mentioned inlet valve - the control unit of the internal combustion engine 
according to claim 1 to 3 which is made to do the lag of the central angle and is 
characterized by controlling so that an inhalation*of-air valve-opening stage is late for an 
inhalation top dead center. 

[Claim 5] The above-mentioned compression ratio control means is the control unit of the 
internal combustion engine according to claim 1 to 4 characterized by being constituted 
including the 3rd link supported by the engine body rockable while connecting with the 1st 
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link connected with the piston through the piston pin, the 2nd link connected with the 
crank pin section of a crankshaft pivotable while connecting with this 1st link rockable, 
and the 2nd link of the above rockable. 

[Claim 6] The control unit of the internal combustion engine according to claim 5 
characterized by performing adjustable control of a compression ratio by changing the 
supporting-point location to the engine body of the 3rd link of the above according to an 
engine service condition. 

[Claim 7] The control unit of the internal combustion engine according to claim 1 to 6 
characterized by carrying out the lag of the ignition advance to the top dead center near 
the compression top dead center or later at the time of an engine cold machine. 
[Claim 8] the lift and actuation angle of an inlet valve - coincidence - and - continuous 
expansion and contraction - controllable lift and actuation angle adjustable device - 
further having " the above-mentioned lift and actuation angle - corresponding -■ the 
conditions that this lift and actuation angle are small - the above-mentioned lift the 
control unit of the internal combustion engine according to claim 4 characterized by 
making it increase the lag of a central angle. 

[Claim 9] The control unit of the internal combustion engine according to claim 8 
characterized by setting up the closed stage of the above-mentioned inlet valve within the 
limits of predetermined from an inhalation bottom dead point at the time of an engine cold 
machine. 

[Claim 10] The control unit of the internal combustion engine according to claim 1 to 9 
characterized by controlling an engine rotational frequency more highly than the 
warming-up back at the time of the idling in an engine cold machine condition. 
[Claim 1 1] The control unit of the internal combustion engine according to claim 3 or 4 
characterized by setting up the closed stage of the above-mentioned inlet valve near the 
inhalation bottom dead point at the time of the idling after warming up. 
[Claim 12] The lag degree of ignition timing is the control unit of the internal combustion 
engine according to claim 1 to 1 1 characterized by making it reduce gradually according to 
increase of an engine load. 

[Claim 13] The control unit of the internal combustion engine according to claim 1 to 12 
characterized by having the sensor which detects the temperature of engine cooling water 
as a means to detect engine standby. 

[Claim 14] The control unit of the internal combustion engine according to claim 1 to 12 
characterized by having a means to detect the temperature of the above-mentioned 
exhaust air purification catalyst, as a means to detect engine standby. 
[Claim 15] The eccentric cam by which the rotation drive of the above-mentioned lift and 
actuation angle adjustable device is carried out with a driving shaft, the periphery of this 
eccentric cam - relativity - with the rotatable control axis which was prepared in the link 
arm which fitted in pivotable, the above-mentioned driving shaft, and parallel, and was 
equipped with the eccentric-cam section While being supported by the rocker arm with 
which the eccentric-cam section of this control axis is equipped pivotable and which is 
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rocked by the above-mentioned link arm, and the above-mentioned driving shaft pivotable 
The rocking cam which presses the tappet of an inlet valve by connecting with the 
above-mentioned rocker arm through a link, and rocking in connection with this rocker 
arm, The control unit of the internal combustion engine according to claim 3 or 8 
characterized by being constituted so that the lift and actuation angle of an inlet valve may 
carry out increase and decrease of change at coincidence by changing the rotation location 
of the eccentric-cam section of preparation ****** and the above-mentioned control axis. 
[Claim 16] The above-mentioned phase adjustable device is the control unit of the internal 
combustion engine according to claim 4 or 8 characterized by being constituted including 
the device in which the phase of the cam sprocket by which a rotation drive is carried out 
with the above-mentioned crankshaft through a chain or a timing belt, the cam shaft in 
which a rotation drive is carried out by this cam sprocket, and the above-mentioned cam 
sprocket and the above-mentioned cam shaft is changed. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the lift and actuation angle of a compression ratio control means or 
an inlet valve, and lift by which this invention carries out adjustable control of the engine 
compression ratio — it is related with the improvement technique in the exhaust air 
purification engine performance in the jump -spark-ignition type gasoline engine having an 
exhaust air purification catalyst in more detail about the control unit of the internal 
combustion engine having the adjustable control means of a central angle. 
[0002] 

[Description of the Prior Art] these people previously -- the lift and actuation angle of an 
inlet valve - continuous - expansion and contraction the controllable good fluctuation 
valve system is proposed (for example, reference, such as JP,11-107725,A and 
JP,11-324625,A), and the good fluctuation valve system which obtained the degree of 
freedom with a large lift property is further proposed combining the device made [ the 
phase of the central angle of a lift ] to ****. 

[0003] Moreover, as a reciprocating type internal combustion engine's adjustable 
compression ratio device, the thing using the piston-crank chain of a double link type is 
proposed in recent years as indicated by JP,2000"73804,A. 
[0004] 

[Problem(s) to be Solved by the Invention] Although the exhaust air purification catalyst 
which consists of an oxidation reduction catalyst, an oxidation catalyst, or a reduction 
catalyst is prepared in an internal combustion engine's exhaust air system as everyone 
knows, even if it carries out with the catalyst technology from which today evolved, the 
present condition is that the effectiveness of a catalyst over the gas by which whenever 
[ catalyst temperature ] is discharged by the engine immediately after low engine cold 
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machine starting is sharply restricted compared with the warming-up back. This problem 
is recognized by this contractor for many years, while efforts to lower the activation 
temperature of a catalyst are made continuously, the secondary air is introduced into the 
upstream of a catalyst and the device which brings the stage of activation forward 
chemically is performed. 

[0005] However, or a base reaches early the temperature which a conversion operation of a 
catalyst starts too how, it is, and whenever [ by lag control (when a combustion initiation 
stage is overdue, an exhaust-gas temperature rises) of the ignition timing under warming 
up aiming at this / catalyst temperature ], the rise is widely performed, although there is a 
bad influence in the fuel consumption engine performance etc. However, when the lag of 
ignition timing is made large, there is a problem from which combustion becomes unstable, 
in being excessive, it results in a flame failure, and there is fear of HC of non*** being 
emitted in large quantities. Therefore, for a large lag, amelioration of combustion becomes 
indispensable. Although the approach of preparing a swirl control valve in a suction port, 
and strengthening a gas flow in a cylinder as a means to make the combustion 
improvement under such conditions until now is typical, this is not necessarily enough. 
[0006] the compression ratio control means to which this invention carries out adjustable 
control of the engine compression ratio, the adjustable control means of the lift and 
actuation angle of an inlet valve, and a lift -- it sets to the internal combustion engine 
having the advanced adjustable controlling mechanism of the adjustable control means of 
a central angle, the combustion-control technique at the time of a cold machine is improved 
further, and it aims at raising the exhaust air purification engine performance sharply. 
[0007] 

[Means for Solving the Problem] The description of this invention by adjustable control of 
an internal combustion engine's compression ratio (the nominal compression ratio epsilon 
epsilon, i.e., a geometric compression ratio) further By combining adjustable control of the 
open stage (IVO) of an inlet valve, or a closed stage (IVC) In all service conditions until it 
results [ from starting at the time of a cold machine ] in warming up of a catalyst, such as 
subsequent acceleration and steady operation It is in the point which made the early 
temperature up of a catalyst possible by enabling steep rise of an exhaust-gas temperature, 
and continuous combustion amelioration control which enables coexistence of operability, 
and controlling the optimal combining this and large lag control of ignition timing, 
controlling aggravation of exhaust air by aggravation, a flame failure, etc. of fuel 
consumption. 

[0008] The compression ratio control means to which invention concerning claim 1 carries 
out adjustable control of the engine compression ratio, In the jump-spark-ignition type 
internal combustion engine having the ignition timing control means which controls 
ignition timing, a means to detect an engine rotational frequency and a load, a means to 
detect an engine's standby, and the exhaust air purification catalyst prepared in the 
exhaust air system While controlling the above-mentioned engine compression ratio 
corresponding to the engine rotational frequency and load which were detected, and 
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standby, at the time of an engine cold machine It is characterized by carrying out the lag of 
the ignition timing sharply from a MBT point (the minimum tooth-lead-angle location for 
the maximum torque), and setting up a compression ratio highly as compared with the 
time of warming up of the same rotational frequency and a load. In addition, the MBT 
point describing above is equivalent to the ignition timing which gives the best 
effectiveness. 

[0009] Since the temperature near a top dead center rises by raising a compression ratio 
(the nominal compression ratio epsilon), good combustion is securable even if it carries out 
the retard (lag) of the ignition timing sharply. Therefore, the exhaust air temperature rise 
by the large retard of ignition timing can be planned. Here, if a compression ratio is raised, 
an expansion ratio will increase, but since a retard limitation becomes large, an 
exhaust-gas temperature rises. In addition, since combustion becomes good and an 
expansion ratio also increases in raising a compression ratio and not carrying out the 
retard of the ignition timing, effectiveness becomes good and an emission temperature falls. 
[00 10] In invention of claim 2, the above-mentioned compression ratio control means is 
constituted so that the reciprocating motion of the piston to rotation of a crankshaft may 
serve as a stroke property near simple-harmonic-motion movement. This is realized by the 
piston-crank chain of for example, a double link type. Thus, although it becomes 
advantageous in respect of the stroke property near simple-harmonic-motion movement, 
then noise vibration of course, the piston speed near a top dead center becomes loose about 
20% especially compared with a general simple link type piston-crank chain. This is 
effective, when an early flame nucleus is generated under the condition that the rate of 
combustion like [ at the time of a cold machine ] is slow, and it grows up especially, and 
time amount allowances will be given greatly and combustion is stabilized. 
[00 11] invention concerning claim 3 - the lift and actuation angle of an inlet valve - 
coincidence and - continuous - expansion and contraction - while having further 
controllable lift and actuation angle adjustable device and controlling continuously the lift 
and actuation angle of an inlet valve corresponding to an engine rotational frequency and a 
load, at the time of an engine cold machine, it is characterized by controlling so that the lift 
and actuation angle of an inlet valve serve as smallness. 

[0012] At the time of the low lift of an inlet valve, the inhalation -of- air rate of flow 
increases with reduction of opening area. Therefore, the combustion at the time of a cold 
machine is improved, and the large retard of ignition timing and an exhaust air 
temperature rise are possible. Since there is a nozzle efficiency (the minimum converging 
section) especially between an inlet valve and a sheet, effectiveness is size especially at 
promotion of atomization of the fuel injected by the suction port. 

[0013] moreover, invention concerning claim 4 - the lift of an inlet valve - the phase 
adjustable device which the phase of a central angle is made to **** further - having - 
the time of an engine cold machine - the lift of the above-mentioned inlet valve - the lag of 
the central angle is carried out and it is characterized by controlling so that an 
inhalation-of-air valve-opening stage is late for an inhalation top dead center. 
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[0014] Since inhalation of air will not be supplied in early stages even if it goes into a 
charging stroke if the lag of the inhalation-of-air valve-opening stage (IVO) is carried out 
rather than an inhalation top dead center, the negative pressure in a cylinder increases 
quickly. Furthermore, the inhalation of-air rate of flow since the center of a stroke was 
max and was the property which increases in monotone up to the center of a top dead 
center noncutting stroke, when the inhalation -of- air valve-opening stage was delayed and 
piston speed opens serves as size. Although increase of the negative pressure in a cylinder 
turns into increase of a pumping loss, it will change to **** of kinetic energy, as a result 
the rise of an intake-air temperature here. Increase of the inhalation-of-air rate of flow is 
effectiveness size also at promotion of atomization of the fuel injected by the suction port. 
Moreover, since the rate of combustion itself increases corresponding to the turbulence 
degree of inhalation of air, there is effectiveness which can make the equinoctial point fire 
stage late. 

[0015] The above-mentioned compression ratio control means is constituted like claim 5 
including the 1st link connected with the piston through the piston pin, the 2nd link 
connected with the crank pin section of a crankshaft pivotable while connecting with this 
1st link rockable, and the 3rd link supported by the engine body rockable while connecting 
with the 2nd link of the above rockable. In such a double link type piston-crank chain, the 
stroke property near simple -harmonic-motion movement which was mentioned above can 
be easily acquired by setting up the alignment of each link or the supporting point 
appropriately. 

[0016] And this configuration can perform adjustable control of a compression ratio, for 
example like claim 6 by changing the supporting-point location to the engine body of the 
3rd link of the above according to an engine service condition. That is, with change of the 
supporting-point location of the 3rd link, the piston location in a piston top dead center 
changes, and the nominal compression ratio epsilon changes. 

[0017] It is desirable to carry out the lag of the ignition advance like claim 7 in this 
invention to the top dead center near the compression top dead center or later at the time 
of an engine cold machine. 

[0018] moreover, invention concerning claim 8 subordinate to claim 4 the lift and 
actuation angle of an inlet valve -- coincidence - and continuous - expansion and 
contraction - controllable lift and actuation angle adjustable device further - having -- 
the above-mentioned lift and actuation angle - corresponding - the conditions that this lift 
and actuation angle are small — the above-mentioned lift - it is characterized by making it 
increase the lag of a central angle. In invention of more concrete claim 9, the closed stage of 
the above-mentioned inlet valve is set up within the limits of predetermined from an 
inhalation bottom dead point at the time of an engine cold machine. 

[0019] namely, - while making a lift and an actuation angle small -- a lift - by carrying out 
the lag of the central angle', an inhalation-of-air valve-closing time term, it approaches 
near the bottom dead point and a real compression ratio rises. Moreover, an 
inhalation-of-air valve-opening stage comes to be late for coincidence from a top dead 
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center, and the operation mentioned above is acquired. Therefore, the large lag of ignition 
timing becomes possible. 

[0020] Moreover, at the time of the idling in an engine cold machine condition, an engine 
rotational frequency is controlled like claim 10 more highly than the warming-up back. It 
will be in the so-called high idle state. By performing the lag of ignition timing etc. in this 
condition, whenever [ catalyst temperature ] goes up promptly. 

[0021] Invention which furthermore relates to claim 11 is characterized by setting up the 
closed stage of the above-mentioned inlet valve near the inhalation bottom dead point at 
the time of the idling after warming up. 

[0022] Moreover, invention concerning claim 12 is characterized by reducing the lag degree 
of ignition timing gradually according to increase of an engine load. 

[0023] Invention concerning claim 13 is equipped with the sensor which detects the 

temperature of engine cooling water as a means to detect engine standby. 

[0024] Invention concerning claim 14 is equipped with a means to detect the temperature 

of the above-mentioned exhaust air purification catalyst, as a means to detect engine 

standby. 

[0025] The above-mentioned lift and actuation angle adjustable device For example, the 
eccentric cam by which a rotation drive is carried out with a driving shaft like claim 15, the 
periphery of this eccentric cam relativity with the rotatable control axis which was 
prepared in the link arm which fitted in pivotable, the above-mentioned driving shaft, and 
parallel, and was equipped with the eccentric-cam section While being supported by the 
rocker arm with which the eccentric-cam section of this control axis is equipped pivotable 
and which is rocked by the above-mentioned link arm, and the above-mentioned driving 
shaft pivotable The rocking cam which presses the tappet of an inlet valve by connecting 
with the above-mentioned rocker arm through a link, and rocking in connection with this 
rocker arm, By changing the rotation location of the eccentric-cam section of preparation 
****** and the above-mentioned control axis, it is constituted so that the lift and actuation 
angle of an inlet valve may carry out increase and decrease of change at coincidence. 
[0026] Moreover, the above-mentioned phase adjustable device is constituted including the 
device in which the phase of the cam sprocket by which a rotation drive is carried out with 
the above-mentioned crankshaft through a chain or a timing belt, the cam shaft in which a 
rotation drive is carried out by this cam sprocket, and the above-mentioned cam sprocket 
and the above-mentioned cam shaft is changed like claim 16. 
[0027] 

[Effect of the Invention] According to the control unit of the internal combustion engine 
concerning this invention, by combining adjustable control of a compression ratio, and lag 
control of ignition timing, it becomes compatible with a large rise and the operability of an 
exhaust-gas temperature at the time of a cold machine, and early activation ****** of the 
exhaust air purification catalyst prepared in the exhaust air system can attain 
improvement in the exhaust air purification engine performance. Moreover, aggravation of 
fuel consumption can be made into the minimum at coincidence, and aggravation of 
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exhaust air by a flame failure etc. can be avoided fundamentally. 

[0028] According to the configuration especially combined with the lift and the actuation 
angle adjustable device of an inlet valve, or the phase adjustable device, in addition to 
adjustable control of the nominal compression ratio epsilon, a real compression ratio can 
also be controlled, the amount of lifts which influences a gas flow an inhalation-of-air 
valve-opening stage, an inhalation-of-air valve-closing time term, and in a cylinder can be 
further optimized to various service conditions, and the large lag of the ignition timing for 
catalyst warming up becomes possible. 

[0029] Moreover, if it is made for the behavior of the piston by the compression ratio 
control means to serve as a stroke property near simple-harmonic-motion movement like 
claim 2, since the piston speed near a top dead center becomes loose compared with a 
general simple link type piston-crank chain, at the time of a cold machine with the slow 
rate of combustion, growth of an early flame nucleus can become possible enough, and 
combustion can be stabilized. 
[0030] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable implementation of this 
invention is explained to a detail based on a drawing. 

[0031] Drawing 1 shows one example of the control unit of the internal combustion engine 
concerning this invention. This internal combustion engine has the good fluctuation valve 
system 101 for carrying out adjustable control of the inhalation-of-air valve timing, the 
compression ratio adjustable device 102 which carries out adjustable control of an internal 
combustion engine's nominal compression ratio epsilon, the ignition advance control unit 
103 which controls ignition timing, and the exhaust air purification catalyst 104 prepared 
in the exhaust air system. 

[0032] Drawing 2 is the configuration explanatory view showing the configuration of the 
above-mentioned good fluctuation valve system 101, in the phase (phase to a crankshaft) of 
the lift and the actuation angle adjustable device 1 in which the lift and actuation angle of 
an inlet valve 12 are changed, and the central angle of that lift, a tooth lead angle or the 
phase adjustable device 2 which carries out a lag, and ** are put together, and this good 
fluctuation valve system is constituted. 

[0033] First, the explanatory view of drawing 3 of operation is combined, and a lift and the 
actuation angle adjustable device 1 are explained. In addition, for example by 
JP,11-107725,A etc., although these people propose previously, since this lift and actuation 
angle adjustable device 1 are well-known, it explains only that outline. 

[0034] The driving shaft 13 of the shape of hollow supported free [ rotation ] by the cam 
bracket with which the cylinder head 51 upper part does not illustrate a lift and the 
actuation angle adjustable device 1, The eccentric cam 15 fixed to this driving shaft 13 by 
press fit etc., and the control axis 16 arranged in parallel with a driving shaft 13 while 
being supported free [ rotation ] with the same cam bracket as the upper part location of 
the above-mentioned driving shaft 13, It has the rocker arm 18 supported by the 
eccentric-cam section 17 of this control axis 16 free [ rocking ], and the rocking cam 20 
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which contacts the tappet 19 arranged at the upper limit section of each inlet valve 12. The 
above-mentioned eccentric cam 15 and the rocker arm 18 are coordinated by the link arm 
25, and the rocker arm 18 and the rocking cam 20 are coordinated by the link member 26. 
[0035] The above-mentioned driving shaft 13 is driven with an engine's crankshaft through 
a timing chain or a timing belt so that it may mention later. 

[0036] While the above-mentioned eccentric cam 15 had the circular peripheral face and 
the core of this peripheral face has offset only the specified quantity from the axial center 
of a driving shaft 13, annular section 25a of the link arm 25 has fitted into this peripheral 
face pivo table. 

[0037] The upper limit section of the above-mentioned link member 26 has coordinated it 
with the other end while the abbreviation center section is supported by the 
above-mentioned eccentric-cam section 17 and extension 25b of the above-mentioned link 
arm 25 has coordinated the above-mentioned rocker arm 18 with the end section. 
Eccentricity of the above-mentioned eccentric-cam section 17 is carried out from the axial 
center of a control axis 16, therefore the center of oscillation of a rocker arm 18 changes 
according to the angular position of a control axis 16. 

[0038] The above-mentioned rocking cam 20 fits into the periphery of a driving shaft 13, 
and is supported free [ rotation ], and the lower limit section of the above-mentioned link 
member 26 has coordinated it with edge 20a prolonged to the side. Cam side 24b and ** 
which draw a predetermined curve from this base circle surface 24a to a driving shaft 13, 
base circle surface 24a which makes concentric radii, and the above-mentioned edge 20a, 
and are prolonged are continuously formed in the inferior surface of tongue of this rocking 
cam 20, and these base circle surface 24a and cam side 24b contact the top face of a tappet 
19 according to the rocking location of the rocking cam 20. 

[0039] That is, as it is the section when the amount of lifts is set to 0 as the base circle 
section and is shown in drawing 3 , when the rocking cam 20 rocks and cam side 24b 
contacts a tappet 19, the lift of the above-mentioned base circle surface 24a will be carried 
out gradually. In addition, some lamp section is prepared between the base circle section 
and the lift section. 

[0040] As shown in drawing 1 and 2, the above-mentioned control axis 16 is constituted so 
that it may rotate by predetermined include-angle within the limits with the lift and the 
actuator 31 for actuation angle control formed in the end section. The hydraulic pressure 
supply to this lift and actuator 31 for actuation angle control is controlled by the 1st oil 
pressure control section 32 based on the control signal from the engine control unit 33. 
[0041] If an operation of this lift and actuation angle adjustable device 1 is explained and a 
driving shaft 13 will rotate, according to a cam operation of an eccentric cam 15, the link 
arm 25 will move up and down and a rocker arm 18 will rock in connection with this. 
Rocking of this rocker arm 18 is transmitted to the rocking cam 20 through the link 
member 26, and this rocking cam 20 rocks it. A tappet 19 is pressed by cam operation of 
this rocking cam 20, and an inlet valve 12 carries out a lift according to it. 
[0042] Here, if the include angle of a control axis 16 changes through a lift and the actuator 
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31 for actuation angle control, the initial valve position of a rocker arm 18 will change, as a 
result the initial rocking location of the rocking cam 20 will change. 

[0043] For example, supposing the eccentric-cam section 17 is located upwards like 
drawing 3 (A), a rocker arm 18 is located upwards as a whole, and will be in the condition 
that edge 20a of the rocking cam 20 was able to pull up upwards relatively. That is, the 
initial valve position of the rocking cam 20 inclines in the direction in which the cam side 
24b separates from a tappet 19. Therefore, when the rocking cam 20 rocks with rotation of 
a driving shaft 13, the period when base circle surface 24a continues contacting a tappet 19 
for a long time at, and cam side 24b contacts a tappet 19 is short. Therefore, the amount of 
lifts becomes small as a whole, and it reduces, the include-angle range, i.e., the actuation 
angle, from the open stage to a closed stage. 

[0044] On the contrary, supposing the eccentric-cam section 17 is located below like 
drawing 3 (B), a rocker arm 18 is located below as a whole, and will be in the condition that 
edge 20a of the rocking cam 20 was depressed below relatively. That is, the initial valve 
position of the rocking cam 20 inclines in the direction in which the cam side 24b 
approaches a tappet 19. Therefore, when the rocking cam 20 rocks with rotation of a 
driving shaft 13, the part in contact with a tappet 19 shifts to cam side 24b immediately 
from base circle surface 24a. Therefore, the amount of lifts becomes large as a whole, and 
the actuation angle is also expanded. 

[0045] Since the initial valve position of the above-mentioned eccentric-cam section 17 may 
be changed continuously, in connection with this, a valve-lift property changes 
continuously, as shown in drawing 4 . That is, a lift and an actuation angle can be made to 
expand and v reduce to both coincidence continuously. In addition, in this example, the open 
stage and closed stage of an inlet valve 12 change to the symmetry mostly with size change 
of a lift and an actuation angle. 

[0046] next, the actuator 36 for phase control made to rotate relatively the sprocket 35 
prepared in the front end section of the above-mentioned driving shaft 13, this sprocket 35, 
and the above-mentioned driving shaft 13 to predetermined include-angle within the limits 
as the phase adjustable device 2 is shown in drawing 2 - since - it is constituted. The 
above-mentioned sprocket 35 is being interlocked with the crankshaft through the timing 
chain or timing belt which is not illustrated. The hydraulic pressure supply to the 
above-mentioned actuator 36 for phase control is controlled by the 2nd oil pressure control 
section 37 based on the control signal from the engine control unit 33. by the oil pressure 
control to this actuator 36 for phase control, a sprocket 35 and a driving shaft 13 rotate 
relatively, and it is shown in drawing 5 - as " a lift - a central angle ****. that is, the ** 
which the curve of a lift property itself does not change - the whole - a tooth lead angle - 
or a lag is carried out. Moreover, this change can also be obtained continuously. Various 
configurations, such as what was not restricted to a hydraulic thing but used the 
electromagnetic actuator as a phase adjustable device 2, are possible. 

[0047] In addition, the sensor which detects a lift and an actual actuation angle, or an 
actual phase as control of a lift, the actuation angle adjustable device 1, and the phase 
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adjustable device 2 is formed, and it may be made to carry out closed loop control, or may 
only be made to carry out open loop control according to a service condition. 
[0048] Drawing 6 is drawing showing the configuration of the adjustable compression ratio 
device 102. 

[0049] The crankshaft 51 is equipped with two or more journal sections 52 and crank pin 
sections 53, and is supported by the main bearing of a cylinder block 50 free [ rotation of 
the journal section 52 ]. Specified quantity eccentricity of the above-mentioned crank pin 
section 53 is carried out from the journal section 52, and the lowerlink 54 used as the 2nd 
link is connected here free [ rotation ]. 

[0050] While the above-mentioned lowerlink 54 is constituted by two members on either 
side possible [ division ], the above-mentioned crank pin section 53 has fitted into the 
communicating pore of the center of abbreviation. 

[0051] A lower limit side is connected with the end of a lowerlink 54 rotatable by the 
connection pin 56, and, as for the upper link 55 used as the 1st link, the upper limit side is 
connected with the piston 58 rotatable with the piston pin 57. The above-mentioned piston 
58 receives a firing pressure, and reciprocates the inside of the cylinder 59 of a cylinder 
block 50. In addition, the above-mentioned inlet valve 12 and the exhaust valve which is 
not illustrated are arranged in the upper part of the above-mentioned cylinder 59. 
[0052] An upper limit side is connected with the other end of a lowerlink 54 rotatable by 
the connection pin 61, and the control link 60 used as the 3rd link is connected with the 
lower part of the cylinder block 50 with which a lower limit side becomes some engine 
bodies through a control axis 62 rotatable. In detail, while the control axis 62 is supported 
by the engine body pivotable, it had eccentric-cam section 62a which is carrying out 
eccentricity from that center of rotation, and the above-mentioned control link 60 
lower-limit section has fitted into this eccentric-cam section 62a pivotable. 
[0053] A rotation location is controlled by the compression ratio control actuator 63 using 
[ the above-mentioned control axis 62 ] the electric motor based on the control signal from 
the engine control unit 33 (refer to drawing 1 ). 

[0054] In the adjustable compression ratio device 102 using the above double link type 
piston-crank chains, if the above-mentioned control axis 62 rotates with the compression 
ratio control actuator 63, the center position of eccentric-cam section 62a and the relative 
position to an engine body will change especially. Thereby, the rocking support location of 
the lower limit of the control link 60 changes. And if the rocking support location of the 
above-mentioned control link 60 changes, the stroke of a piston 58 changes, and like 
drawing 8 , the location of the piston 58 in a piston top dead center (TDC) will become high, 
or will become low. This becomes possible to change an engine compression ratio. Although 
drawing 8 shows typically the high compression ratio condition and the low compression 
ratio condition, it can change a compression ratio continuously among these. 
[0055] Moreover, in the above-mentioned double link type adjustable compression ratio 
device 102, the piston-stroke property near simple harmonic motion as shown in drawing 7 
is acquired by selecting a link dimension appropriately. Although the stroke property near 
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this simple harmonic motion is advantageous also on the oscillating noise, the piston speed 
near a top dead center becomes loose just over or below 20% especially compared with a 
general simple link type piston-crank chain. This becomes advantageous on generation of 
an early flame nucleus, and growth under the conditions that the rate of combustion like 
[ especially at the time of a cold machine ] is slow, as mentioned above. 

[0056] The control characteristic of the compression ratio by the above-mentioned 
adjustable compression ratio device 102 is shown in drawing 9 . In addition, this 
compression ratio is the geometric compression ratio epsilon decided only by volume 
change of the combustion chamber by the stroke of a piston 58. A final real compression 
ratio is influenced by control of an inhalation-of-air valve-closing time term in this 
invention combined with the good fluctuation valve system 101. That is, when an inlet 
valve 12 closes the middle like an inhalation-of-air line, in order that compression may 
begin substantially from a symmetrical crank angle location about a bottom dead point, 
even if the nominal compression ratio epsilon is high, when an inhalation-of-air 
valve-closing time term becomes earlier than a bottom dead point, a real compression ratio 
will fall. 

[0057] Drawing 10 shows control of the inhalation-of-air valve timing by the good 
fluctuation valve system 101 under a typical service condition. In addition, the point (or 
field) corresponding to each is appended to drawing 9 .**-** are the properties at the time 
of the cold machine which this invention makes a technical problem, and are a property 
after warming up for reference of only ** here. Moreover, the property at the time of cold 
machine starting of** is the same as the property at the time of the idle after warming up. 
This engine's temperature condition is judged based on one side or the both sides of sensor 
106** whenever [ catalyst temperature / which was prepared in an internal combustion 
engine's coolant temperature sensor 105 formed in the cylinder block 50 or exhaust air 
purification catalyst 104 ], as shown in drawing 1 . 

[0058] while considering as a small actuation angle at the time of ** cold machine starting 
so that it may illustrate " a lift " a central angle - the lag of phi is carried out and an 
inhalation-of-air valve-closing time term considers as a property slightly earlier than a 
bottom dead point. The fall of a real compression ratio is not produced because an 
inhalation-of-air valve-closing time term is near a bottom dead point. ** cold machine after 
starting - yes, at the time of an idle and ** cold machine stationary transit, an 
inhalation-of-air valve-opening stage becomes as late as possible as - with a small 
actuation angle - a lift -- a central angle the lag of phi is carried out further. Although an 
inhalation-of-air valve-closing time term becomes the bottom dead point back, since it is 
too maintained near a bottom dead point, there are few falls of a real compression ratio. In 
addition, although lag control of the ignition timing is carried out for catalyst warming up 
and it is based also on a combustion condition, the lag degree of ignition timing serves as 
the maximum at the time of a cold machine high idle. ** At the time of cold machine 
acceleration, from the need of raising an inhalation-of-air charging efficiency, an actuation 
angle is expanded and an inhalation-of-air valve-opening stage carries out a tooth lead 
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angle. An inhalation-of-air valve-closing time term becomes the bottom dead point back. ** 
In order to avoid negative pressure generating at the time of the stationary transit after 
warming up, an inhalation-of-air valve-opening stage is set as a top dead center, and an 
inhalation-of-air valve-closing time term serves as a location which carried out the tooth 
lead angle more fairly than a bottom dead point. Although a real compression ratio will fall 
if it does in this way, the nominal compression ratio epsilon is set up highly and the 
effective pumping- loss reduction effectiveness is acquired with both combination. 
[0059] Drawing 11 summarizes the effect of the inhalation-of-air valve-action property and 
compression ratio which are given to the emission temperature at the time of a cold 
machine. Here, the arrow head shows the emission temperature rise effectiveness, it 
means that a upward arrow head contributes to an emission temperature rise, and the 
downward arrow head means checking an emission temperature rise. In addition, the 
emission temperature rise effectiveness said here is synonymous with whether the retard 
of ignition timing is how far possible by combustion improvement. Hereafter, each item is 
explained. 

[0060] (l) The lag of an inhalation-of-air valve-opening stage (IVO) (lag from a top dead 
center) 

In this case, since inhalation of air is not supplied in early stages even if it goes into a 
charging stroke, the negative pressure in a cylinder increases quickly. Furthermore, the 
inhalation-of-air rate of flow since the center of a stroke was max and was the property 
which increases in monotone up to the center of a top dead center noncutting stroke, when 
the inhalation-of-air valve-opening stage was delayed and piston speed opens serves as 
size. Although increase of the negative pressure in a cylinder turns into increase of a 
pumping loss, it will change to the rise of an intake-air temperature here. Increase of the 
inhalation-of-air rate of flow is effectiveness size also at promotion of atomization of the 
fuel injected by the suction port. Moreover, since the rate of combustion itself increases 
corresponding to the turbulence degree of inhalation of air, there is effectiveness which can 
make the equinoctial point fire stage late. 

[0061] (2) The part and the inhalation-of-air rate of flow to which opening area decreased 
at the time of the low lift ized low lift of an inlet valve increase. Since there is a nozzle 
efficiency (the minimum converging section) especially between an inlet valve and a sheet, 
it is effectiveness size especially at promotion of atomization of the fuel injected by the 
suction port. 

[0062] (3) The lag of an inhalation-of-air valve-closing time term (IVC) (lag from a bottom 
dead point) 

A real compression ratio falls by carrying out the lag of the inhalation-of-air valve-closing 
time term from a bottom dead point. This is for the gaseous mixture inhaled in the cylinder 
to flow backwards again in early stages of a compression stroke. Though natural, in order 
to be accompanied also by decline in a charging efficiency, inhalation negative pressure 
also falls. Since the fall of a real compression ratio leads to a fall whenever [ mixed 
atmospheric temperature / at the time of compression ], the rate of combustion becomes 
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slow and the retard of ignition timing receives constraint. 

[0063] Furthermore, this also serves as a fall of the rate of combustion, and the fall of 
inhalation negative pressure appears in order to cause aggravation of evaporation of a fuel. 
[0064] (4) The tooth lead angle of an inhalation-of-air valve-closing time term (IVC) (tooth 
lead angle from a bottom dead point) 

If the tooth lead angle of the inhalation-of-air valve-closing time term is carried out rather 
than a bottom dead point, the fall of a real compression ratio will be caused like the lag of 
the above-mentioned inhalation-of-air valve-closing time term. After the inlet valve closed, 
in order that the gaseous mixture which was inhaled in the cylinder unlike the lag of an 
inhalation of air valve-closing time term may carry out adiabatic expansion to a bottom 
dead point as a phenomenon, it is because whenever [ in a bottom dead point / mixed 
atmospheric temperature ] falls. Though natural, in order to be accompanied also by 
decline in a charging efficiency, inhalation negative pressure also falls. Therefore, the rate 
of combustion becomes slow and the retard of ignition timing receives constraint. 
[0065] (5) Since a real compression ratio rises and inhalation negative pressure also rises 
contrary to the above (3) and (4) in this case when an inhalation-of-air valve-closing time 
term is brought close to a bottom dead point, combustion temperature rises and expand the 
retard limitation of ignition timing. 

[0066] (6) If a compression ratio epsilon is made high when a compression ratio epsilon is 
raised, since the temperature near a top dead center will rise, good combustion is securable 
even if it carries out the retard of the ignition timing. Although an expansion ratio 
increases, since a retard limitation also becomes that much large, in the case of the 
piston-stroke property near especially simple harmonic motion, the effectiveness exceeding 
this at least is acquired. 

[0067] (7) Since the temperature near a top dead center will fall if a compression ratio 
epsilon is made low when a compression ratio epsilon is lowered, the rate of combustion 
becomes slow and ignition timing retard receives a limit. This exceeds the effect of an 
expansion ratio fall. 

[0068] (8) When a compression ratio is raised and the retard of the ignition timing is not 
carried out (reference) 

Since combustion becomes good and an expansion ratio also increases, effectiveness 
becomes good. Therefore, an emission temperature falls. 

[0069] next, the timing diagram of drawing 12 - the cold machine starting back - yes, pass 
slow acceleration from an idle state -- the situation of control of a transient until it results 
in stationary transit is shown. At the time of a cold machine, when it goes into 
self-sustaining after starting, a rotational frequency will be from the idle rpm after 
warming up in the so-called high idle state set up highly, and control which makes an 
emission temperature rise max is needed from here, after exhaust air purifying. 
[0070] this example - yes - the time of an idle ■■ a compression ratio epsilon -- high " 
setting up ■■ coincidence - as the property of an inlet valve -- an actuation angle *- 
contraction (this is for expanding the degree of freedom of a lag) - carrying out and a lift 



14/16 



Japanese Publication number : 



2002-285898 A 



a central angle - the large retard of an inhalation*of air valve-opening stage (IVO) is 
performed combining the lag of phi. Although the inhalation- of- air valve-closing time term 
(IVC) has come behind the bottom dead point at this time, since this serves as a setup near 
a bottom dead point even if it is for performing the retard of an inhalation-of-air 
valve-opening stage (IVO) to the maximum and is behind a bottom dead point, the bad 
influence to a real compression ratio is small. Although the lag degree of the ignition 
timing at the time of this high idle is based on a combustion condition, it is taken as the 
maximum. 

[0071] When acceleration is performed from a high idle, although a compression ratio 
epsilon is reduced somewhat, it serves as a setup high still enough from a peak price. Since 
cooling water temperature rises gradually, a compression ratio epsilon is gradually 
reduced corresponding to it. Although the exhaust air purification catalyst 104 reaches 
conversion initiation temperature soon, while canceling ignition timing retard gradually, 
control shifts after this so that an inhalation-of-air valve-opening stage (IVO) and 
inhalation-of-air valve-closing time term (IVC) may also become fuel consumption best 
desired value. 

[0072] Drawing 13 is a flow chart which shows a control flow at the time of the cold 
machine mentioned above and warming up. First, based on whether whenever [ cooling 
water temperature and catalyst temperature ] is beyond predetermined temperature, 
respectively, it distinguishes whether it is in a cold machine condition, or it is standby 
(step l). If it is in a cold machine condition, it will progress to henceforth [ step 2 ]. At step 
2, each control map of a compression ratio [ at the time of a cold machine ] epsilon, ignition 
timing IT, inhalation-of-air valve-opening stage (IVO), and inhalation-of-air valve-closing 
time term (IVC) is chosen. And the actual engine service condition at that time (a 
rotational frequency, throttle opening) is detected at step 3, and it controls based on each 
map to correspond to this. That is, the adjustable compression ratio device 102 is controlled 
so that a compression ratio epsilon turns into the target compression ratio epsilon (steps 4 
and 5), a lift, the actuation angle adjustable device 1, and the phase adjustable device 2 are 
controlled so that an inhalation-of-air valve-opening stage (IVO) and inhalation-of-air 
valve-closing time term (IVC) serves as desired value, respectively (steps 6 and 7), and 
further, the ignition advance control unit 103 is controlled so that ignition timing IT serves 
as desired value (steps 8 and 9). 

[0073] If it is standby, it will progress to henceforth [ step 12 ] from step 1, and same 
control will be performed based on the control map at the time of warming up. Since steps 
2-9 mentioned above, respectively are supported, steps 12-19 omit the detailed explanation. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The configuration explanatory view showing the whole system of the control 
unit concerning this invention. 
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[Drawing 2l The perspective view showing the good fluctuation valve system in this 
example. 

[Drawing 3l The explanatory view of a lift and an actuation angle adjustable device of 
operation. 

[Drawing 4l The property Fig. showing property change of the lift and actuation angle by 
the lift and the actuation angle adjustable device. 

[Drawing 5l The property Fig. showing the phase change of the valve-lift property by the 
phase adjustable device. 

[Drawing 61 The front view showing the adjustable compression ratio device in this 
example. 

[Drawing 71 The property Fig. showing the piston-stroke property of the double link type 
piston-crank chain used as this adjustable compression ratio device. 

[Drawing 8] The explanatory view of an adjustable compression ratio device of operation. 
[Drawing 9] The property Fig. showing the compression ratio control characteristic. 
[Drawing 101 The property Fig. showing the valve-lift property in a typical service 
condition. 

[Drawing 111 The explanatory view in which the effect of the inhalation-of-air valve-action 
property and compression ratio which are given to the emission temperature at the time of 
a cold machine was summarized. 

[Drawing 12] The timing diagram which shows actuation of each part after cold machine 
starting. 

[Drawing 131 The flow chart which shows control flow, such as a compression ratio. 
[Description of Notations] 

101 -- Good fluctuation valve system 

102 -- Adjustable compression ratio device 

103 Ignition advance control unit 

104 Exhaust air purification catalyst 

1 - A lift and actuation angle adjustable device 

2 - Phase adjustable device 



16/16 



(wa*mmtnr (jp> 02) & i ^ ^ ^ f (a) oiwmim&m&^ 

#112002 -285898 
(P2002 - 285898A) 

(43)4>S B ¥ffcl4*pl0/1 3 B (2002. 10. 3) 



(51) IntCl. 7 




F I 




f-^-r(##) 


F 0 2 D 45/00 


3 12 


F 0 2 D 45/00 3 1 2 B 


3G0 1 8 








312C 


3G0 2 2 








3 1 2H 


3G0 8 4 




3 14 




3 1 4B 


3G0 9 1 


FOIL 9/02 




FOIL 


9/02 Z 


3G0 9 2 






*§t# tt5K«o>&i6 ol (^i5 jo m&mzM< 


(21)ffiB## 


ftK2001 -89326( P2001 -89326) 


(71) ffllffiA 


000003997 














(22>mgB 


¥J5£135* 3 ft 21 B (2001 . 3. 27) 




i^SJiim«sflj^iii^Br 2 #*& 






(72)|69Mf 


»m «- 










#^;nmasrff^iiiKSBrr2#« ajg 
















(72)#9J# 












#^inm«smi^jiiK^Br2»« 0s 
















(74) A 


100062199 










#8!± *±# 












m*m\z»< 



(54) HB9*Z>«IN rt^MCMffllKg 



(57) immi 

nraffi»itai«*ffliA*. pr«»#«««s »5K#©y 
y h • ffttft*a««k:je* • m^m^m^v y b • 

mm t& ftmmm&w^T'f v>imciz^ je 

jJSjiiOJt^Cs »EEI8Jt©Bt», JEiR&Jt e <DI»I±, «KJ: 




t 



jSWc«fJH**J»-r*j«ikl^ll8«iJW*ei:, «M(h] 

±^«fc 0 tiitis «fc r> Kiwwr* c tttftmttzm 
mm 1 ~ 3 ov-rn*»»cffi*©rtfls«M<DW»sBo 

h>i?>*^LTaifi*nfc» 1 y>^t> c<omiv 

K*t*:»cgi!jRlfllt;:^Snfc^3 y £r#A,T' 

e«ort«8«iiio*jw«iio 

W*91 1 ~6 0V^n^tE«Ort««BB©{|iiJ»«Bo 

mmc&*, m>bmm*iwzv y v • rmn^mmm* 

■£<blcffiz., ±9EVyh -fflfttJliSLT, K'J7h 



WW 2002-285898 



■T5»*«8 tclS*Ort«M»BBO#J«P««o 

raraas 1 0 ] iBH&Mftttic&t* § 7-r k y > >?m 
m$.m 1 ~ 1 1 <ov>-rnAHciB«£Drt^«MoMw^ 

Bo 

i»£eB 0 

[»#jh 1 4 ] «nifi«Ksg«ttm-r lt, 
1 ~ 1 2©^-rtift>fc:E«ort««B8 

CSiJWSBo 

15] ±E'J y h • f»Winrg*«a\ ssift 

tttc*»3lHli£IBift$nS<l^*»Ai:, coii^Aon 

$t fc wtKtt & n, ^om^* abb***, pjflg 

±ffin->*T-Atcy y^^/rLri^^ Id^a 
* AgBtoiHJifjfiLBSr^fc^-a-S c i: tc & 0 ®.fm<D V y 
*iJ'#^Bo 

^ 5 > ^ ;l/ h ^ L T ±12 ^ 5 > ^ -> + 7 h f c J; t» 
0|£iEi(i$nSAAX7*ay>y ht, c«AA77oy 

Si:, *^A,T««?ft*ci:*«p«i:-r«B!#«4* 

[0001] 

<fct>*y y b *^onis»j»#®*fli*fcrt««BBow 
ikte&k&isv y >«BHK:43^**«»<kitfl6iRi±afis 

[0 0 0 2] 



*LT*5t) m*.tt¥fM¥ 1 1 - 1 0 7 7 2 5#£r$fi, 
Wffi¥ 1 1 -3 2 4 6 2 swAmm&m) , S 5fc> 'J 

[0 0 0 3] *fcU'>^aSrt«8«B8<OBl«ffittlt«« 
i: Lt, 0IJ*J±\ 2000-73804 *§H:P)^$ 

*fUJHLfcfc©tf^Slg£ftT^So 
[0 0 0 4] 

iS7tft4«*> 6 ft * k« It 6 n T V ^ * ^ , 
«l»»«#i!fiB»K:*J^TH:, «BB^6WtB*ns*X 

[0 0 0 5] L*»Lfta«6>, £*(;i^ai?tttiK<?)£&f|: 

-r\ j£<fT*>n-Ev*. l*»u &'xnmv>wfttt±m 

£rlcli9z'Mcmr) . *«©HC**fc«fc:»m*ns*i* 

[0 0 0 6] fcSSWtii:, «||JEi^J±*pl^Jffl|-rSEifi| 
U 7 h*iDftOpHE»J»#Si:V^feW«ftpI3E)liiJ»« 

[0 0 0 7] 

m<Di±mit {'AVuBEMtt e^so »fa¥WfcffiBj* c ) 

©Pia«iJ»K:«fc9, »«#OH«pW (I V 

O) ^BfW (I VC) ©Ria*JW*e*^e:«ci:fc: 



(3) HPI2002-2 8 5 898 



[0008] ir#« i ttBBBEttJt*"T£ 

fcbfcCi:*«P«fcLtV*. ft*3, ±ieMBT^{±, 
[0 0 0 9] EMJt WMWEOtJte) SliftSCtKJ: 

So JE8SJt*iSfi6T, MKfM'J^-FL^ 

[ooio] m&m2<D&nmas\,^Ti±, ±ms.^ttm 

30 ^-pTHil^nSo COJ;5tc#ti 

[ooi i] W*a3k:«*aw«, ®^f«'J7h • 

■T 5 title, «n^«mric» % «ft#OU7h -fHft 
[0 0 12] »jR#0«U7h«plC«. T$umm<OW.'p 



(4) 



nm 2002-285898 



[0013] sfeM#guicft«fefia, ? 
mm&mmcte. ±§bb&l#<ov7 bWfon&mfi 

[0 0 14] 8UKftMI$gJ (I VO) *«X±5EjSJ:»j 
[0 0 15] ±fEJEiffilt*Jffll#ISf4. tWAtffll**50 

aesnfcs 2 u ±ejb 2 u y^xzmsmm^ 

«fc 3 **Sil)SD)tcifiv>x h n-*# C 

[0 0 16] •?■ LT> COigfigTW:, 0IJA(fa^6<D so 
<fc o ±iEff! 3 U >*©«H*f*C3**S3££ffi«* 

SUfcffSC -Tfcfr^, f 3'J>^O^fi 

B©g{klc#-=>t\ fcfX h >±5E.£T*©fc!X h- >{&B# 

[0 0 17] *«WPJ±, 8S:RS17©J:3K, SH^il 
[0 0 18] SfcW3R*4Kf^LfcWS&B8K:«SS 

*, mwww&it u 7 b • f«ft#ii Rjaflwn** etcffli 
±fflU7 h • f^»ftfi:«(SLTx mv7b ■ imn 

[0 0 19] 07 b - fMHlft*/.hS < boo 



[0 0 2 0] Sfc, BHtfattSHcfettST'^ KU >^ 

t«<$ijffl!$n§o v^^s^-rT-r K;i/#3Rfc&s<, 
[0021] s eacti^js 1 1 fc«««miH\ mmt<o 

[0 0 2 2] $fcW*« 1 2 tefcSfBUBtt, £*B##iCD 
•5 ic l±c C «fc bTVSo 

[0023] ti*3S 1 3jc«*«w«, mmmmttmz 

[0 0 2 4] gfcftgl 4(C<£ 5«Wtt, ttWSWIftlg* 

[0 0 2 5] ±82 D 7 b • MMmilt> ffllAtfW 
fSl sco^lc, |gi6WtJ;t»[HHgigi!i^n5®^* 

>^7-At, ±EK«illSi: 3 f t fft»^6*l, frol-t 
*AgP^r{ix.fc[Hli!jpJtl*SiJffll$fit, COfMSPffl©!!^ 
A AgPlc 015 Rltltc gf^n, *>o±|EU>^7'-Afc 
J:*3Mi!l$nSD>y*r-Ai:, ±IESgDitttc[51SoJtg 
tc^Kf^nSfctfetc, ±IEn>y*T— AJCU>^«r^- 

cttiDtfi^oy 7 b ■ immmmicmmmt-r 

[0 0 2 6] *fc±EfflfflRra«l««, fFIJAti"|l5f<^ 1 
6©<fcoli:, ^x — >tfc(4^-r5>^^h^LT 
±1 E ^ 5 > 5 is -V 7 bic <t t» UtglBIb $ ft 3 * A X 7n 
y-ybt, C<OAAX7°a^-y HtcfeOlHlteSKi&^ftS 
AA~>+7hi:, ±ISAAX7 P a^-y ht±|E*A-> + 

[0 0 2 7] 

^rt.-a:^ Chicot). ^*SNflc, St«ifi«o*«*±# 
[0 0 2 8] mc, *S[#0'J 7 h • ft»ftl5Ig«« J *> 



(5) 



3#P*1 2002-285898 



[0 0 2 9] £fz, imm2<D£olc, SMUcM®^®. 

^kftsck^p., mmmmtm^nmmc, mm<o «> 

*£^cDj£SftH-#(c^ti£kft9, 
ktfTtSo 
[0 0 3 0] 

[00 3 1] H Hi, C<Df§Wc«Srt«#liS<afirtfP3i 

iai*i«*Ria»j»-r*fe«>opraEi6#«fl!i oit^ 

0 2 k, ^^^Wffll-rS^Jt^SlJffll^B 10 3 20 
k, &«*KKtt&nfc#*}!KkttJKl 0 4 k, ««A 
TV^So 

[0 0 3 2] H2«, ±IEar^if)^«1S 1 0 1 0«fc&& 

2 O U 7 h • ttmftttmtmtZ V 7 h • ffS)^ oJS« 
lit, fO'J7 hO^ftOffiffl (^7^->+7h 

2 k, *TO^snT«fi)isnT^5. 

[0 0 3 3] £1\ H3««lf«liKBI*«f-e-T, 'J7h 
tf, MX.tfWM¥ 1 1 - 1 0 7 7 2 5^««»C *oT 

[0034] >J7 h • vm&*mwM 1 », ->y >^ 

>y ¥5 l±aP©0^feAA7^y^ McHUggfttc^ 

^f^nfcft'^oigidwi 3 k, c ©ignite i 3tc, ffi 
xmiczomfeztircmfojiji* 1 5 k, ±f2sg®)W 1 3 

<D±73(aBClRli:*A7^y-y hfC«fccT0<tegttfcS 
f#2nSkk<Mc!fgIftttil 3 fcWtcEB^nfcSUffliW 

1 6 k, CC0$tJfflI|fil 6<OM^*Agl51 7lcmW)&&lc 40 
^^tlfen-yAT-Al 8 k, &95^#1 2<D±iQffi, 
lcmWZ£tirz$riv h 1 9lc^JgfS«i!jyjA2 0 k, 
fcfiM.fl/>*,, ±EIi>*A 1 5tD7*7-Al 8k 
(iU>^7-i,2 5lC<fcoTjH£;£nf *5D, D7A7 
-A 1 8 tIS)AA2 0kf4, »J >^SW2 6lc£-?T 

[0 0 3 5] ±fBfgg!l«|l 3 14. 3 fc, 

i9^7y^->t7 He .fcoTIKjift^fl.SfctDT- 2d So 
[0 0 3 6] ±EflK>*2» 1 5 ti, PBBttHffifcWU so 



K^-»ffi<o* seisin 1 3 <D$&>ij>fr<bmmmfzif*7 

-tr-y h LT^Skkfetc, iKO^It, Uy^7-A 
2 5<75*I#:g|5 2 5 a #HHgRlflg»cf&t&Lf l/>So 
[0 0 3 7] ±Muvt>T-K 1 8 B8*d*ig|5#±lS 
ffl^AASBl 7tc<fcoT^^nTfcD, ^<D-aSgfl 
fc, ±SBU V^T-A2 5<DJ£SgI5 2 5 b*ftH£LTV> 

Skkfetc. «ia?tc, ±£U>*ffitt2 6©±fl.»*< 
a«LTV»*. ±Effl£«&A«l 7(4, ffijffltt 1 
/C^e.lH^LTJ3D, S£of, SiJSfttl 6<D^JSfiBtc 
(SCf n-yAT'-A 1 8 ©ISifichC^^ffc-r So 
[0 0 3 8] ±K«»*A2 0tt, IBMHll 3<OttSK 

2 Oat, ±fB'J>^SP«2 6<DTffiSI5*^^LT^ 
So CCDSKJAA2 OOTItli, ffilMttl 3tHi« 

©ra&fcft-rsRS2 4 a k, i£SRE2 4 a*>&±K 

4SSI52 0 aAfcfS©i8^1v^I^AAI2 4 b 
k, ^ItLTMSntfc^ Cll5©Snffi2 4 a 
&6tft*Al2 4 btf. Sift* A 2 OOSMftffifiKJE 
UT^^-y h 1 9<r>±Mlcm&-?2> i: 5 icftoTl^So 
[00 3 9] f ft *3"£, ±IBSP3E 24a t4^-X+)-- 
^;l/EMkLT, 0kftSERSf<fc«5, 03 

fC^-r<fe-5t, Sl*A2 0»LTAAffi2 4bA< 
2^-y h- 1 9lc8«rrSk, Ife^fcU^h LTt"> < C k 
left So ftfe, X+f— ^;l^ERflk 'J 7 MEUBk^RS 

[0040] ±tefflw*i i 6i4, m i . 2 icjjvr * 3 
^aLi-^3 HcfcoTm^siSHrtTiaie-rsia 

fai- ^3 1 •'\cD)rtI±ttiS&&4. ly^yjyhD-;!/ 
a-7h3 3A>P><DMSS^tc»r3#, ^ 1 JlijEEfMiJas 

3 2tc«k-3TSijaii^nTvs„ 

[004 1] c(DV7h ■ fmn^mmm 1 <Dim%m 
B^-rsk. mmmi 3^mK-rsk, i^aai 5«# 

AWJ;oT l J>77-A2 5 ^±T»L, - CtllCft 
•3T07A7- A 1 8*<}fi)!)-rSo CtOn-yAT'— Al 
8£0Sifif4, U>^gP«2 6%^LTffi®lAA2 0^g 

Jt^n, mss!)*A2 o^sid-TSo c«ssj*a2o 

©AAf^flitioT, ^^-y J- 1 9;W?J±£ft, 
1 2#U 7 h-f So 

[0042] cct% 'J7 • ^W)nmwmmi±T^=f- 

u.x-^3 1 */rLT$iJffll$ft 1 6<Dftga<S{fcTSk, 
n-y*T-Al 80W«BfitB*^tL, OV^TliSiftA 

a 2 0 fDmm&wi&mtfmt? s» 

[0 0 4 3] (5U^.t4B^*ASPl 7^133 (A) ©J;^ 
t±73'\iaBLT^Sk-rSk, D7*7-A1 8t±:£ 
i*kLT±73'\luBt, ®H)yjA2 0«D4^a52 0 a A^ffi 

*fwt±^3i#±*f6n^««i:ft«. oso, mm 

*A2 0<OSJW(StBf4, ^CD*A®2 4 b#£^y h 1 

9^p>attis73iRiic«< 0 a^T, mm$hi 3<o^mc 
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[0 0 4 4] iM(C, ffliU*ASPl 7*^3 (B) <D<ko 
lcTJ5^i}LmLT^%f?%£, uy±>7—L>l 81Z± 
fot LTTTWuBU Sift* A 2 0O«gI5 2 0 atfffl 
ttWKTT^if LWP»n/t«^i:ft^ 0 olD, Sift 
AA2 OCWfiK^ f<0*Affi2 4 b6^^7 I- 1 10 

^T»A2 OtfSiftLfdgtc, KyM9i:8)a 
T3SHi£;tfgRffi2 4 afr«b>*ABn2 4 b^\i:ia*»t^ 
tf-r§c ftoT, U7hS#:£f*£:LT*:£<ft(3, 
O^ftiftftfeffiTCfa,, 

[0045] ±iB©fi^AAg(5 1 7 (Dmmimammffj 

C4, 0 4f;:;5rf SMWfc^fT^o oS<3, u 

/h$-y:5ili:^T?^^o ft*5, CO^ffiPJTti. 'J7h 20 
•^iftft©^/hafttc#v\ 2©P,Pfl8£:[?p# 

[0046] aac, fcm^mmziz. H2tc5vr£? 

f2X7°n^-y h 3 5(4, m^thf^ 5 >^x — >t> 

JliftLTV^o ±tefifflM8Sfflr4JE7^^rLX-^3 6 30 
^©rE&J±{£*&(4, > h a— y h 3 3 

6<D3ilJWf *f tcS^i*, SI 2 rSEEfTOSfR 3 7 (C J: o T« 
0£ftT^3o CcDfi+g$iJ»ffl?rt)±7 , ^^a.X-^3 6 
■^<D»ESiJSS(cJ;oT, XT'ay-v h3 5 £fgift«i 1 3 
£#*B*te*K;:[UfEU 0 5 (c^VfJ: 5 (c, U7h^fl 

jftffsco tot i5i s n-f, wascr* 9 &mm 

Lfc*><Dftif, «>«fOlf^Rl^t?feSo 40 
[0 0 4 7] ft*5, 'J7h • f^lftft aj^«« 1 
fflffiBja««2 ©*J»t LT«» UROU 7 h • fflftft 

C T * (c 7°> 7ffl®T 3 «fc 5 (c L T t, fit \, 

[0048] m 6 14, pjaffiffitk«« 1 0 2 <bmm&m 

[0 0 4 9] ^7>^->t7h 5 1 (4, 
;bg|55 2 £^5>"^fc!>gl55 3 £*{l;StT*5!3, v"J > 

?7a>v ^ 5 o<D£$fi§(c, ^-v-^i/Sps 2^mtei so 



10 

ftt$)$?ftTI/>5o ±ie^>^t?:vg|3 5 3(4, ~» 

5 tr&zuT v > >? 5 4^0tei#ica!SsnTv^o 

[0 0 5 0] ±aeaTU>^5 4 (4, 2 §!$#(;:# 

fe^^>^tr>a5 5 3A^-a-Lrv^<, 

[0 0 5 1] ^1 D>^i:ft37'^'J>^5 5(4, T 
WMglf>5 6tJ;»?D7U>^5 4 <9-3SHc[I]ift 

°jfg(;:ji*£2n, ±«fiij^tfxh>t!>5 7tc*otrx 

8(4, ««E£E**«*t, 5/'J^7D7^5 0O->y> 

[00 5 2] H3 U>^tft^n>hD-;l/U>^6 0 
S4, ±$mtm& kf>6 llc£t)UTV>i? 5 4 

g&fcftSv'U >2Vay * 5 OOTSIHClHlfS 
Rr«lKJBie*nr^5o PL<(4, MWtt6 2(i:, EKE 

*Ag|56 2 at±E3>ha-;l/U>^6 OTffiSP^Ial 

[0 0 5 3] ±I2WSS fft 6 2 {4, i^*>3>Fp-;1/ 
aZ7h3 3 (0 1 #&) fr6c»J»e#f«:«tJ*, * 
■ft*- ^ ^/cJ±*Si:tMffl)7' ^ ^ a x- £ 6 3 K <J; o 
TIsliftfiBA^Jffll^tlSo 

[0 0 5 4] ±ISO<t , 5ft1SU V^^tfXh>-^^> 
f aM»*fflV>fcBlSffi»Jt«« 1 0 2t^T(t ±12 
$tJ^I«66 2A^JE*ii:t§iJfflI7 7 ^^irX-^6 3lcj:oT(sI 

L/T, ±ten>ha— ;l/U>^6 0 tOSiftS^iH*^ 

fc, tTXh>±5E^ (TDC) tc*3lt5trxh>5 8<T) 
(lli«<S;oft!)I<4oft!)«. iinicj;»5, IS 

[0055] ±isoau >*anra£ffiBJt«« 1 

^Cttc.fctj, 0 7i^tJ:7 ft^Jgifttcifii/^ tf X h > 

^ha-^RfWfens, c<D*^gift^cJav^x hn- 

-^^V^^etcJrt^T, 2 0%MMWt§5„ C 
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[0056] ±m^mEEmitmm i o 2 ic&zmmtto 
5 8 ox hu-?ic£%m$m<Dmmmt(D2)-x°'t)i%z> 

[0057] 010a, im#i&s$i0k<*T?<Dvjmm 
#®m 1 0 1 \c&%m.^nmmm<DMW*K-?o & 

^-f£?k:, F^MdBOW^{f->U>^a-y ^ 5 Ofc 
Kttfc7j<ig-fe>"9- 10 5, &3W4SEM?iHt«8l 1 0 4 
KtStf /cfei!(®raS-t? 1 0 6, «D— 75 1 L < «5R75fc 20 

[0058] h^-tsj:5»c» ®?%®&mma^ >hft 

54, «IMt««Ofc»K:iSft#J»*n, ««*«3»k:fc«fc* 

W4, JtARgfcfcS., ©ftflUtigBftcfi, Kft&Kto* 
fcSSJ&S&^fre., fHBfc#«*U ffltStftMBftBtfii 
Sirs. RftftERBTOttTflL&tt&ttS. ©B«»03£ 

fiTTStf, 4MMB«Jtett*<l»e«ti*J:3fc*-3 
[0 0 5 9] HI 114, ffiWStDSHBK-^ASKatfpfls 

[0060] ( 1 ) vta&nmm (ivo) c± so 
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lEjA^&oaiA) 

ftE©**tt*>y«^oi«^:i:ja:S*«. ccT»tt*ft 

[006 1] (2) &«#OffiU7 Mfc 

[0062] o) msmrmm a vo <omn cf 

[0 0 6 3] *6lciRAIl£EOffiTtt»RO»fbflWRft 
[0 0 6 4] (4) »Ul#EH«f»i (I VC) OJtft (T 

[0 0 6 5] ( 5 ) »*^PBUB«B*TJEj«fci&cJt*fc» 

c©«^f4±i2 (3) , (4) tirmc mi±mmi± 

[0 0 6 6] (6) £E^J±e*K«>fe^|-& 
EEttJte*W<f*fcs ±5Ej«(*ifiOiaS*«±#W-*fc 

o-e, «tectii&±iHi en*. 

[0067] ( 7 ) EfgJt e *T»f 
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EElBJt e £fg< T S i:±5E^^jfiT'©iSa^<gfrSfc 

[006 8] ( 8 ) ffiS&Jt*Wi&T, £*B*»i* U 
(##) 

[0 0 6 9] 01 2£0^^i»^^-K±, J^ttS 

wfikiot^Tj F>i/«MW»6«ioa*»Tje*j6tf»cs 

<fl#JRHMI:<D±-Z?&H t * So 
[0 0 7 0] COM-PB, /vf7-<KM»K, ffiBJte 

MRftti (I VO) <0*iH4U^-F*fT^o 

9Umtm (I VC) ttTJEjOtfttcikoTV^^ eft 20 

tt&ssftmtm (i vo) ou^-F*«*ffitefT5fc 

F/M*tcfe»J-5^«r«H©aft»&^«, ftttttfftgk: 
[0 0 7 1 ] M7-f K^&*DiS*fTofcJi-a-fc:fi, 

jWb««t l 0 4 3WE»Mtt££t<: »f 5 ft\ C ftj£t» so 
«, &*KjS*i$J8U*-F£im-rs %*( 
#P*TO»! (I VO) *JJ:tf!R»#l3!BSJH (I VC) t>« 

muso s ^faic * s ct 3 ic , mmtm'tt lt^< 0 

[0 0 7 2] 0 1 3ti, ±»LfcJfc«ll*fc*tf««l$© 

icaree. s s *»*fU8ij-r 

s (xf7^o o »«««T*ntf, XT--y^2JWK 

tmm 1 t, ©M#gg«fW tivo , wtsmmftm « 

(IVC) <D**J»v>yy*aWr*o LT, Xf^ 
y3T-f<Ofc#oHISo«H5HE*fl: (BIER* Xn-y 

icm^rmmttnoo ?%t>%. state tfswEig 
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the i:£S<fc5lcPlSffiSi£t1$#il 0 2*#JWL (Xf 

•^4, 5) , ®L§5.#mmm (ivo) *>j;tfeK»#fj 
mm (ivo mffti««tft4i5K';7h • 
f^i&ft ^mm i * * t>*{fi+g Bj&mm 2 **j w l 

•y^6. 7) , jdbAeMH I Ttfg^ffi 

o te&<xmmmmm 1 0 3*»jwr* (x-r-y^s, 

9) o 

[0 0 7 3] ®«««T*fentf, Xf'?7l*57f'y 
71 21^^31*, lg«B#<OSJfflV-y:/fcg^>T|n|fi& 

(DSijffl^T^nSo xf7^i 2~i 9«, •?-n ; fn± 

[0 1] CO«WK:«S«i|W(66«0'>X-ri.^4t:«:^-r 

0o 

[03] oy\~ • imn^mmowiwsmmo 
[04] i)7h- imn^immmc ± s u 7 h • ftidft 

fk^7n-r^tt0o 

[0 6] CO*a(SW£fett*prSEBtBJt«H)l*^-riEffi 

0o 

[07] C©pJ3EE*Jt««i:aS«'J>*5£exh> 

-^7 > * wm<o ex h >x h a- ^-ntis 

0o 

[0 8] TOSEttJtmottfHKlHH. 
[0 9 ] WJt»J1Hl«Ptt*^-rWtt H. 
[0 10] ^Wft3WE*#-eO/^l/7U7 h«rtt*jS 
T1f140o 

[0 11] ?$««pOSHafc:#**Ka#fMftWttft5tf 

[01 2] »«6e»ao#»<o»f^*^-r*i'A^^- 

ho 

[01 3] Emit^totmomti^mrya-f-^- 

[?5^(DI«B^] 

1 0 1 -a\mh#wm 
1 02-^neEBMJtmi 
1 0 

1 0 4 -8MK»{fc«J« 

2-mmwsm 
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[010] 
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IVCT 
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V^ft 




(3) 




• *BE«tt<3fcT 




(4) 


tvc Ojftfl 

■ »E«ttfflttT 




(5) 


ivc — T5EjS 

• 




(6) 


+ i rrnAmm 


e - * 




(7) 


e ~n 

- ±KAM ■ EA«T 
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(51)Int.Cl. 7 

F 0 1 N 3/20 
3/24 

F 0 2 D 13/02 



15/02 
41/06 
41/08 
43/00 



3 2 0 
3 2 0 
3 0 1 



F 0 2 P 5/15 



a2mmm *m wse 

1 1 mm& rp#^j 1 1 kspt 2 mm bi 

(72)»W# Bp ^ 

ffl^J I IIR««HJ»^/ 1 1 E^BI 2 Site Bx 



F I 

F 0 1 N 3/20 
3/24 

F 0 2 D 13/02 

15/02 
41/06 
41/08 
43/00 

F02P 5/15 



D 
R 
D 
G 
A 

3 2 0 
3 2 0 
3 0 1 S 
3 0 1 B 
E 



3 G 3 0 1 



— 3G018 AB03 AB16 BA02 BA17 CA18 

DA04 DA15 DA19 EA35 FA01 

FA06 FA07 GA00 
3G022 CA02 CA03 CA09 DA02 DA04 

GA05 GA08 GA09 GA10 
3G084 BA17 BA22 BA23 CA02 CA03 

DAOO FAOO FA10 FA18 FA20 

FA33 

3G091 AA02 AA17 AA28 AB01 BA03 
BA32 CB05 CB07 CB08 DA01 
DA02 DA05 DA 10 DB10 EA01 
EA03 EA06 EA16 EA17 EA18 
EA26 FA02 FA04 FA08 FA09 
FA12 FA13 FA17 FA18 FB02 
FC04 FC07 HA39 

3G092 AA01 AA11 AA12 BA09 DA05 
DD06 FAOO GA02 GA04 HA06Z 
HA11Z HD02Z HE01Z HE08Z 

3G301 HA01 HA19 JAOO KA05 KA07 
LAOO LA07 PA11Z PA17Z 
PD12Z PE01Z PE08Z 



